Disulfide cross-linking of H,K-ATPase opens Cl- conductance, triggering proton uptake in gastric vesicles. Studies with specific inhibitors.
An S-S cross-linking reagent, Cu2+-o-phenanthroline, increased the 36Cl-/Cl- exchange rate across the hog gastric vesicle membrane, which contains H,K-ATPase, but did not affect the 86Rb+/Rb+ exchange rate. The results show that closed Cl- conductance can be opened by S-S cross-linking. Gastric vesicles with opened Cl- conductance could take up H+ upon addition of MgATP without prolonged preincubation in a solution containing K+. Preincubation of gastric vesicles with picoprazole, which is a specific inhibitor of H,K-ATPase and binds to 100-kDa polypeptides of the enzyme, dose dependently inhibited opening of the Cl- conductance by Cu2+-o-phenanthroline, indicating that the Cl- conductance is part of the function of the H,K-ATPase. The effect of picoprazole was greater at alkaline pH than at acidic pH. Another H,K-ATPase inhibitor, 2-[2-(3,5-dimethyl-4-methoxy)-pyridylmethylsulfinyl] (5-methoxycarbonyl-6-methyl)-benzimidazole (H compound), had a similar but stronger effect on the Cl- conductance than that of picoprazole. A pungent ingredient of curry, allylisothiocyanate, caused similar pH-dependent inhibition to that of picoprazole. However, another substituted benzimidazole, omeprazole, did not inhibit Cl- conductance. Substituted benzimidazoles, such as picoprazole, H compound, and omeprazole, inhibited the H,K-ATPase activity progressively with a decrease in pH of the medium. This pH dependence was the reverse of that in inhibition of Cl- conductance, suggesting that the inhibitory site of Cl- conductance is different from that of the H,K-ATPase activity and that the conformational states of the two sites change in different ways with change in pH of the medium.